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(54) Optical disc reproducing apparatus 

(57) An optical disc reproducing apparatus which is 
useful and can preliminarily read and edit audio data to 
be reproduced and output the edited data is provided. 
The optical disc reproducing apparatus comprising: re- 
producing means for reproducing recording data of an 
optical disc; storing means for storing the recording data 



reproduced from the optical disc; input means for input- 
ting an address of the recording data stored in the stor- 
ing means; output means of at least one system for out- 
putting the recording data stored in the storing means; 
and control means for controlling so as to read the re- 
cording data from a start address inputted by the input 
means and output the read data from the output means. 
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Description 

The present invention relates to an optical disc re- 
producing apparatus. 

A sound is often generated for live broadcasting or s 
the like by a DJ (disc jockey), a broadcasting station, or 
the like. In order to sequentially generate a plurality of 
sounds, it is necessary to prepare the next sound to be 
reproduced during generation of a sound. 

For example, when there is a stop by a pause during 
sounds recorded in a disc or there is a defect in a disc 
so that data cannot be reproduced, a conventional ap- 
paratus cannot promptly deal with such a case. There 
are consequently problems such that data cannot be re- 
produced by promptly skipping the defect or the like and 
a sound in which data is skipped by the defect or the like 
is generated as it is. 

Preferably, the invention provides a useful optical 
disc reproducing apparatus which can preliminarily read 
and edit audio data to be reproduced and generate the 
edited audio data. 

According to an aspect of the invention, there is pro- 
vided an optical disc reproducing apparatus for repro- 
ducing recording data recorded on an optical disc, com- 
prising: 

reproducing means for reproducing the recording 
data recorded on the optical disc; 
storing means for storing the recording data repro- 
duced by the reproducing means; 
input means for inputting at least one address of the 
recording data stored in the storing means; 
output means of at least one system for outputting 
the recording data stored in the storing means; and 
control means for controlling so as to read the re- 
cording data based on the address inputted by the 
input means and to output the recording data from 
the output means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing an embodiment 
of an optical disc reproducing apparatus of the in- 
vention; 

Fig. 2 is a diagram illustrating a volume control in 
the optical disc reproducing apparatus according to 
the embodiment of the invention; 
Fig. 3 is a flowchart showing an operation of the op- 
tical disc reproducing apparatus according to the 
embodiment of the invention; 
Fig. 4 is a diagram showing a control of the level of 
audio data reproduced by the optical disc reproduc- 
ing apparatus according to the embodiment of the 
invention; and 

Fig. 5 is a block diagram showing another embodi- 
ment of the optical disc reproducing apparatus of 
the invention. 



DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Fig. 1 is a block diagram showing an embodiment 
of the optical disc reproducing apparatus of the inven- 
tion. The number of rotations of an optical disc 2 at- 
tached to a spindle motor 1 is controlled by a servo con- 
trol IC 3. A signal read from the optical disc 1 by an op- 
tical pickup la and amplified by a head amplifier 1b is 
demodulated by a demodulating circuit (not shown) in 
the servo control IC 3 to audio data and the audio data 
is outputted to a DSP (Digital Signal Processor) 4. The 
audio data processed by the DSP 4 is stored in a RAM 
(Random Access Memory) 5. The audio data read from 
the RAM 5 by the DSP 4 is interpolated and filtered by 
a D/F (Digital Filter) 6 and is digital-analog converted by 
a DA (Digital Analog) converter 7 and resultant data is 
outputted from an output terminal 9 via an amplifier 8. 

The servo control IC 3, DSP 4, D/F 6, and amplifier 
8 are controlled by a microcomputer 10. The level of an 
output of the amplifier 8 is variably controlled by the mi- 
crocomputer 10. A reproducing position of the audio da- 
ta is instructed by a volume control 11a of an operating 
part 1 1 . The operating part 1 1 has a reproduction button 
1 1 b, a stop button 1 1 c, a volume level setter 1 1 d for set- 
ting the maximum value of the audio level, a monitor but- 
ton 11e, a pause button 11f, and a repeat button 11g. 

The operating part 11 also includes a display 12 
such as a liquid crystal display on which the sound level 
and the reproducing position of the audio data are dis- 
played. 

Fig. 2 is a diagram illustrating the volume control in 
the optical reproducing apparatus according to the em- 
bodiment of the invention. 

A position indicated by an indicator 11a' of the vol- 
ume control 11a and a address of the audio data stored 
in the RAM 5 correspond to each other. A start address 
of the audio data is changed in accordance with the 
movement of the indicator 11a'. 

For example, when the indicator 11a' is moved to 
the left end of the volume control 11a, the audio data is 
read from the head address. When the pause button 1 1 f 
is depressed after operating the indicator 11a', the ad- 
dress when the pause button 11f is depressed is decid- 
ed, so that data between two positions can be designat- 
ed. 

Although the volume control in a sliding type is used 
in the embodiment, a volume control of another type, for 
example, a rotating type can be also used as long as a 
positional relation with the address in the RAM 5 is 
known. 

When the monitor button 11 e is depressed, the au- 
dio data is started to be stored in the RAM 5 and the 
recording operation is stopped after storing the audio 
data of a predetermined memory capacity. When the re- 
production button 11b is depressed and actual repro- 
duction is started, the reading operation is started from 
the head address of the audio data stored in the RAM 
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5 and the read data is outputted from the output terminal 

9 via the D/F 6, D/A converter 7, and amplifier 8. Simul- 
taneously, a connecting part of the audio data stored in 
the optical disc 2 is detected from the end address of 
the audio data stored in the RAM 5 and the audio data $ 
read from the optical disc 2 is started to be stored in the 
RAM 5 subsequent to the end address of the audio data 
stored in the RAM 5. 

With the construction shown in Fig. 1 , the audio data 
cannot be monitored as a sound but the level can be 
monitored by the display 12. The maximum level value 
of the sound to be outputted is set by the volume level 
setter 11 d, and the level of the sound to be outputted is 
monitored by the DSP 4 and is controlled by the micro- 
computer 1 0 so as not to exceed the maximum level val- 
ue. 

When the indicator 11a' of the volume control 11a 
is operated to designate two points and the repeat but- 
ton 11 g is depressed once, the audio data between the 
two points is read once and reproduced or monitored. 
When the repeat button 1 1 g is depressed twice succes- 
sively, the audio data between the two points can be re- 
peatedly reproduced and monitored. Parts exceeding 
the maximum level value of the sound can be easily and 
preliminarily confirmed by the display 12. 

For example, when two or more optical disc repro- 
ducing apparatus as mentioned above are used, audio 
data can be outputted after matching the output level of 
a sound to be outputted ahead and that of a sound to 
be subsequently outputted. An unnatural sound output 
occurring due to the level difference of sounds when a 
sound is switched to another sound can be prevented. 

Fig. 3 is a flowchart showing an operation of the op- 
tical disc reproducing apparatus according to an embod- 
iment of the invention. Fig. 4 is a diagram illustrating the 
level control of the audio data of the optical disc repro- 
ducing apparatus according to the embodiment of the 
invention. 

The maximum level value of the sound to be out- 
putted is preset by the volume level setter 11d of the 
operating part 11. In step ST1, it is judged whether a 
signal level of the audio data exceeds the maximum lev- 
el value (predetermined threshold level) or not. When 
the signal level exceeds a predetermined threshold level 
(Y in step ST1), the DSP 4 notifies the microcomputer 

1 0 of the level over. In step ST2, time X when the signal 
level exceeds the threshold is stored in the RAM 5 as 
shown in Fig. 4. Considering a delay of an output, when 
the microcomputer 10 detects that time is X - T (W in 
Fig. 4) (Y in step ST3) by going back time from the time 
X by a time T (for example, about 1 second), the level 
is started to be lowered in step ST4. 

The microcomputer 1 0 gradually attenuates the lev- 
el of the audio data until the level of a waveform A is 
reduced to the level of a waveform B. It is judged in step 
ST5 whether the level is within set level or not. When it 
is in the predetermined set level (Y in step ST5), time Y 
when the level is returned to the predetermined set level 



is stored in the RAM 5 in step ST6. In step ST7, when 
time reaches Y + 1 (Z in Fig. 4) (Y in step ST7), in order 
to return the audio data to the original level at the point 
Z, the microcomputer 10 variably changes an attenua- 
tion rate, for example, to 0.7, 0.8, 0.9, and 1 so as to 
raise the level in step ST8, thereby returning the level 
to the original level. When it is detected in step ST9 that 
the level is returned to the original level (Y in step ST9), 
the processing routine is finished. 

Fig. 5 is a block diagram showing another embodi- 
ment of the optical disc reproducing apparatus of the 
invention. Descriptions of components similar to those 
in the block diagram of Fig. 1 are omitted here. In Fig. 
5, the audio data is outputted from a loud speaker 9a 
connected to the amplifier 8. A headphone 9b for mon- 
itoring is provided and the audio data stored in the RAM 
5 is outputted via the DSP 4, D/F 6a, D/A converter 7a, 
amplifier 8a, and headphone 9b. 

The operation of the optical disc reproducing appa- 
ratus will be described hereinbelow with reference to 
Fig. 5. 

When the monitor button 11 e is depressed, the au- 
dio data is read from the optical disc 2 and is stored into 
the RAM 5. The audio data read out from the RAM 5 can 
be monitored by the headphone 9b. When the reproduc- 
tion button 11b is depressed, the audio data is started 
to be outputted from the loud speaker 9a. Since the au- 
dio data can be monitored by the headphone 9a before 
outputting it from the loud speaker 9a, the audio data to 
be outputted can be edited previously. 

For example, in case of pausing in a position, when 
the user depresses the pause button 11f while monitor- 
ing the audio data by using the headphone 9b, the audio 
data is paused in the position when the pause button 
1 1 f is depressed, so that the address corresponding with 
the paused position is the start address when the audio 
data will be reproduced next. Further, by moving the in- 
dicator 11a' of the volume control 11a to the right and 
left with respect to the paused position, the audio data 
preceding and subsequent to the paused position can 
be monitored. Therefore, the start position when the au- 
dio data will be reproduced next can be accurately de- 
cided. 

The indicator 11 a' is moved to the head and the end 
of certain data in audio data and the two points are de- 
cided by depressing the pause button 11 f, thereby ena- 
bling data in a specific interval to be selected. When the 
repeat button 11 g is depressed after the selection, the 
data in the interval can be reproduced once or repeat- 
edly. The data in the interval can be accurately con- 
firmed by being monitored repeatedly. Further, when a 
skip button 11 h is depressed, data is reproduced while 
skipping data in the selected interval. By using the mon- 
itoring function of the skip button 1 1 h, for example, even 
if there is a noise defect in the disc, the noise defect can 
be preliminarily confirmed. Consequently, a defective 
output from the speaker 9a can be avoided. The embod- 
iment is effective in live broadcasting by a DJ or the like 
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who prepares a plurality of audio data to be reproduced 
next during outputting a sound. 

According to the invention, there are comprised the 
storing means for reading the recording data recorded 
on the optical disc and storing the read data, the output 
means for outputting the recording data stored in the 
storing means, and the input means for inputting the ad- 
dress of the recording data stored in the storing means, 
and it is controlled so that the reading operation of the 
recording data is started from an address inputted by 
the inputting means. Therefore, the recording data can 
be outputted from the inputted address and monitored. 

According to the invention, there are comprised the 
storing means for reading the recording data recorded 
on the optical disc and storing the read data, the output 
means for outputting the recording data stored in the 
storing means, and the input means for inputting the ad- 
dress of the recording data stored in the storing means, 
and it is controlled so that the reading operation of the 
recording data is stopped at an address inputted by the 
input means. Therefore, the output of the recording data 
can be stopped from the inputted address. Since the au- 
dio data can be paused, the head of data can be 
searched. 

According to the invention, there are comprised the 
storing means for reading the recording data recorded 
on the optical disc and storing the read data, the output 
means for outputting the recording data stored in the 
storing means, and the input means for inputting the ad- 
dress of the recording data stored in the storing means, 
and it is controlled so that the recording data between 
two addresses inputted by the input means can be re- 
peatedly read. Therefore, the recording data between 
the inputted addresses can be repeatedly outputted. 
Melody in a specific part of the recording data can be 
reproduced. 

According to the invention, there are comprised the 
storing means for reading the recording data recorded 
on the optical disc and storing the read data, the output 
means for outputting the recording data stored in the 
storing means, and the input means for inputting the ad- 
dress of the recording data stored in the storing means, 
and it is controlled so as to read the recording data while 
skipping recording data between two addresses input- 
ted by the input means. Therefore, the recording data 
can be outputted while skipping the recording data be- 
tween the inputted addresses. When there is a noise 
defect in the disc, the audio data can be reproduced 
while skipping the defective part. 

According to the invention, since there is comprised 
the judging means forjudging the level of the recording 
data between the addresses inputted by the input 
means of the optical disc reproducing apparatus, the 
output level of the recording data can be adjusted. 

According to the invention, a volume control for var- 
iably inputting the address is used as the input means 
in the optical disc reproducing apparatus and an ad- 
dress position of the recording data stored in the storing 



means and a position in the volume control are related, 
so that the position of the inputted address of the record- 
ing data stored in the storing means can be visually con- 
firmed. When the recording data is data of a musical 

5 piece, the reproducing position of the piece can be sen- 
suously grasped. It is, therefore, easy to search and re- 
produce melody in a specific part. 

According to the invention, there are provided the 
storing means for reading the recording data recorded 

10 on the optical disc and storing the read data, the output 
means for outputting the stored recording data, and the 
input means for inputting the address of the recording 
data stored in the storing means, and it is controlled so 
as to start or stop the reading operation of the recording 

15 data from the address inputted by the input means, so 
that the recording data between the inputted addresses 
can be preliminarily read and edited. Consequently, the 
useful optical disc reproducing apparatus which can 
prevent inconveniences such that the sound in which a 

20 part of audio data is skipped due to the defect in the disc 
is generated as it is. 

Claims 

25 

1 . An optical disc reproducing apparatus for reproduc- 
ing recording data recorded on an optical disc, com- 
prising: 

30 reproducing means for reproducing the record- 

ing data recorded on the optical disc; 
storing means for storing the recording data re- 
produced by the reproducing means; 
input means for inputting at least one address 

35 of the recording data stored in the storing 

means; 

output means of at least one system for output- 
ting the recording data stored in the storing 
means; and 

40 control means for controlling so as to read the 

recording data based on the address inputted 
by the input means and to output the recording 
data from the output means. 

45 2. The optical disc reproducing apparatus of claim 1 , 
further comprising judging means forjudging a level 
of the recording data between addresses inputted 
by the input means. 

so 3. The optical recording apparatus according to any 
one of claims 1 to 2, 

wherein, said control means controls so as to 
read the recording data from a address inputted by 
the input means and to output the recording data 

55 from the output means. 

4. The optical recording apparatus according to any 
one of claims 1 to 2, 



Patent nrrwirtflri hv Rimhnifi Minn PI I C - httr»7/www RiinhniA mm 



EP 0 844 614 A2 



said control means controls so as to stop 
reading the recording data at an address inputted 
by the input means. 

5. The optical recording apparatus according to any s 
one of claims 1 to 2, 

said control means controls so as to read the 
recording data between two addresses inputted by 
the input means and to output the recording data 
from the output means. 10 

6. The optical recording apparatus according to any 
one of claims 1 to 2, 

said control means controls so as to read the 
recording data stored in the storing means by skip- is 
ping data between two addresses inputted by the 
input means and to output means. 

7. The optical recording apparatus according to claim 

2 wherein said judging means includes; 20 

monitoring means for monitoring a level of the 
recording data, 

comparing means for comparing the level of the 
recording data monitored by the monitoring 25 
means with a threshold level, 
first time storing means for storing a first time 
when the level of the recording data exceeds 
the threshold level, 

reducing means for reducing the level of the re- 30 
cording data at a time when it goes back time 
from the first time by predetermined time, 
second time storing means for storing a second 
time when the level of the recording data is with- 
in the threshold level, and 35 
raising means for raising the level of the record- 
ing data so as to return the level of the recording 
data to the original level of the recording data 
by a time when it gain predetermined time from 
the second time. 40 

8. The optical recording apparatus according to any 
one of the above claims wherein the input means is 
operable to input any address of the storing means. 

45 
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